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What’s the Challenge?
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* Increased performance &
reliability of new weapon
systems require new
materials and chemicals.

 DoD lacks detailed
guidance to determine
what data are needed &
when to asses & manage
life-cycle risks
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DoD Acquisition Policies
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DoDD 5000.1 — The Defense Acquisition System (May 12, 2003)

— “Safety shall be addressed throughout the acquisition process. Safety
considerations include human (includes human/system interfaces),
toxic/hazardous materials and substances, ...”

DoDI 5000.2 — Operation of the Defense Acquisition System
(May 12, 2003)
— Programmatic Environmental and Occupational Health Evaluation (PESHE)
is required.....

— As part of risk reduction, the PM shall prevent ESOH hazards where
possible, and manage ESOH hazards where they cannot be avoided. ...

— During system design, the PM shall document hazardous materials used in
the system and plan for the system’s demilitarization and disposal.
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But...what specifically do we need to
know to assess & mange risks...
and when do we need to know it?




Percent Cost Locked-In By Design Phase
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What’s the Solution?
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Benchmark existing guidance, policy, and practices.

Develop standard set of physical, chemical, and toxicological data
needs — select needs for specific programs.

Identify critical points in the DoD acquisition process requiring
specific data.

Develop guidance for DoD acquisition community

Log K,,,?
Solubility?
Log K,.?
Vapor ON<N N—NO2
Pressure? O2N\N N-NO: | Density?

OzN/N N\NOZ

Redox .
Potential? TO_X'C'ty?

— Environmental?

— Non-mammalian?
— Mammalian? 6




Benchmarking Results
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SEPA Chemistry Assistance ENVIRONMENTAL ImPACT
Manual for ASSESSMENT FOR VETERINARY
Premanufacture MEDICINAL PRODUCTS

- Examined public & private Noticaion e o
practices world-wide, including
DoD B .

— Each had limitations

* limited to one group or category 2 Framewon
of chemicals o | [—

* not designed to evaluate life-
cycle risks
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Standard Set of Data Needs
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» Detailed data needs for chemicals/materials with consistent display format
« Data needs vary based on application and predicted exposures

« 92 possible elements
» Data used to better identify, assess, & mitigate risks

| Mammalian Toxicity/Carcinogenicity
| Environmental and Non-Mammalian Toxicity
Environmental Fate and Transport Characteristics

Physical-Chemical Information
General Chemical, Production, and Use Information
- Chemical
Item Evaluation Inft::rl:\l::t/ion Lifecycle Stage oot More Note
# Item Provided when Data Information s
Desirable
1.01 Chemical - identity Conception OECD, 2007b A
name - communication
1.02 Molecular - chemical Conception polymers frequently ASTM, 20082
formula & identification reported as number- Johnson et al.,20072
weight, - exposure average weight USEPA, 1997°
computational characterization OECD, 2007b?
/
\




Proposed Data Needs
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= Elements (13) of the general chemical, production and use
information
— Chemical identification information
— Molecular and physical state information
— Production volume
— Production methods
- Uses
— Disposal methods

= Elements (19) of physical-chemical information
— Melting and boiling point
— Vapor pressure
— Oxidation-reduction potential
— Explosive properties



Proposed Data Needs
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* Elements (30) of environmental fate and transport characteristics
— Solubility
— Partitioning among environmental media
— Degradation/stability

- Breakdown product identification

* Elements (28) of environmental and non-mammalian toxicity
— Toxicity to aquatic organisms
— Toxicity to terrestrial organisms

— Biotransformation and kinetics in species for which long-term tests are conducted

10



Proposed Data Needs
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= Elements (29) mammalian toxicity/carcinogenicity
— Toxicity to mammalian test species
— Toxicokinetics, metabolism and distribution in test species
— Mode of action for toxic effects

— Extrapolation of dose-response curve to humans

11



Proposed DoD New Chemical Human and
Environmental Health Evaluation Process

Organization of the Information Tables
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Item

Evaluation
Item

Utility/
Information
Provided

Chemical
Lifecycle
Stage when
Data
Desirable

Caveats

More
Information

Notes
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Proposed DoD New Chemical Human and
Environmental Health Evaluation Process
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Organization of the Information Tables (cont.)

Item Evaluation Ut|||ty{
" ltem Information
Provided

\ Explanation for non-subject matter experts

Table #. Item #

13



Proposed DoD New Chemical Human and
Environmental Health Evaluation Process
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Organization of the Information Tables (cont.)

Chemical
Lifecycle
Stage when
Data
Desirable

Conception: Molecular relationships and characteristics are
evaluated to gain an understanding of the chemicals properties

> Synthesis: Production of chemical or material is demonstrated
and perhaps optimized

> Testing: Chemical or material tried in the specific application or
system configuration for which it was developed

> Production: Specific formulations established and mass
production is planned

14



Proposed DoD New Chemical Human and
Environmental Health Evaluation Process
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Organization of the Information Tables (conc.)

More
Caveats . Notes
Information

Priorities, limits and experimental
design considerations

References

Organization-specific
requirements (footnotes)
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How do we incorporate this into the
DoD acquisition process??

16



Match to DoD Acquisition Decision Points
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User Needs

Technology Opportunities & Resources

/a\

/\

MATERIEL
SOLUTION | TECHNOLOGY MANUFACTURING
ANAYLSIS |DEVELOPMENT DEVELOPMENT DEPLOYMENT SUPPORT
Materiel R = Post FRP

> >Development ¢ ,Post- <> - <>Decision
Decision v, PDRA CDRA Review

ENGINEERING &
OPERATIONS &

PRODUCTION &

\ 4

\ 4

Approval to Approval to
Enter Enter

Acquisition Technology
Development

Process

v

Approval to Enter
LRIP/Production &
Deployment

v

Approval to
Enter
Engineering &
Manufacturing
Development

» Materiel Development Decision precedes entry into any phase of the acquisition process
* PDR = Preliminary Design Review CDR = Critical Design Review

* FRP = Full Rate Production
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DoD Acquisition Decision Points
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User Needs

Technology Opportunities & Resources

/N /\ /\

MATERIEL

Materiel

—> >Development

SOLUTION || TECHNOLOGY
ANAYLSIS |[DEVELOPMENT

ENGINEERING &
PRODUCTION & OPERATIONS &

MANUFACTURIN
DEVELOPME DEPLOYMENT SUPPORT
FRP

\

*, Post- <>P°St <> Decision
)

,* PDRA CDRyA Review

Decision

“The AoA shall assess the
critical technologies
associated with these
concepts, including
technology maturity,
technology risk, and, if
necessary, technology
maturation and demonstration
needs.” (DoDI 5000.2, para.
3.5.3)

Technology Readiness Assessments are required prior

to Milestone B and Milestone C to evaluate maturity of

critical technologies. Technology maturity is principal
element of program risk. (DAG)

18



Technology Readiness Levels (TRLSs)
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TRL 3
s TRL 4 TRL 5 TRL 6 TRL7 TRL 8 TRL9
TRL 1 Analytical and Component
- Technol expg:imental an%lor Component System/ System Actual system Actual system
-B asle co:::;e ntoazg)Ior critical breadboard andfor subsystem prototypg completed and proven
principles ptar function validation in breadboard model or demonstration qualified through
observed application and/or laboratory validation in prototype_ inan through test successful
and formulated characteristic environment relevant demonstration operational and mission
reported proof of environment in a relevant environment demonstration operations
concept environment
. 7’ - o
’ P
-
. -
Best Practices P _-
’ -
- MSB: >TRL6 - .-
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« MSC: >TRL 8 -, -~
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Development
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Tie TRLs to ESO

| Data Needs
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Mammalian Toxicity/Carcinogenicity

Environmental and Non-Mammalian Toxicity

| Environmental Fate and Transport Characteristics

| Physical-Chemical Information

General Chemical, Production, and Use Information
- Chemical
- Utility/ .
Item Evaluation A Lifecycle Stage More Note
# Item In;:;\r;;g::n when Data SERTEELED Information s
Desirable
1.01 Chemical - identity Conception OECD, 2007b A
name - communication
1.02 Molecular - chemical Conception polymers frequently ASTM, 20082
formula & identification reported as number- Johnson et al.,20072
weight, - exposure average weight USEPA, 1997°
computational characterization OECD, 2007b?
EE—
1.03
— !
TRL3 TRL 4 TRL 5 TRL 6 TRL7 TRL 8 TRL 9
TRL 2 Analytical and
TRL 1 exp::imental Co::‘%(;:fnt Component System/ System Actual system Actual system
Basic Technology . and/or subsystem prototype completed and proven
I t and/or critical breadboard it ot
principles concept ar function validation in breadboard model or demonstration qualified through
observed application andlor laborato validation in prototype in an through test successful
and formulated characteristic environmgit relevant demonstration operational and mission
reported proof of environment in a relevant environment demonstration operations
environment
concept

20




Next Steps
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* Develop users manual for developers and program
managers

= What information/data about a chemical/material should be in
hand at various acquisition stages (or TRLs)?

* Requirement or guidance?

* Incorporate requirement or guidance under acquisition
series policies and procedures

* Develop training module
= Defense Acquisition University

» Self-directed learning

21
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Questions & Discussion

5 .‘0—0

o® r‘
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Backup Slides
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DoD Acquisition Hazard Evaluation Requirements
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= MIL-STD-882D — DoD Standard Practice for System Safety

— Defines Hazard as “Any real or potential condition that can cause injury, iliness,
or death to personnel; ...; or damage to the environment.”

— Defines Safety as “Freedom from those conditions that can cause death, injury,
occupational iliness, ... or damage to the environment.”

» Defense Acquisition Guidebook (DAG): Provides minimum
requirements for the PESHE

— Requires identification of hazardous materials used in the system and approach
for incorporating hazardous material considerations into system demilitarization
and disposal planning.

— Hazardous materials risk information should include:

» The locations and quantities of HAZMAT on the system, where applicable;

» Energetic qualification information for each energetic material used in the
system;

» Reasonably anticipated hazardous byproducts/discharges and expected
quantities of hazardous waste generated during normal use/maintenance, in
addition to those anticipated in emergency situations (e.g., exhaust, fibers
from composite materials released during accidents, etc.); and

» Special HAZMAT training and handling 24



DoD Acquisition Hazard Evaluation
Requirements
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Conception:
molecular

relationships and
characteristics are
evaluated to gain an
understanding of the
chemicals propertiesy

Testing: chemical or material
tried in the specific application
or system configuration for
which it was developed.

Production: specific
formulations established and
mass production is planned.

Synthesis: production
of chemical or
material is
demonstrated and
perhaps optimized.

TRL3 TRL 4 TRL 5 TRL 6 TRL7
TRL 1 TRL 2 Analytical and
exp:rimental Co;nn%‘;gf nt Component System/ System
Basic Technology critical breadboard and/or subsystem prototype
principles concept and/or function rﬁ: oar breadboard model or demonstration
observed application and/or vlatI) at':’n n validation in prototype in an
and formulated characteristic abora oryt relevant demonstration operational
reported proof of environmen environment in a relevant environment
concept environment

v

Technology Readiness Levels (DAG, 10.5.2)
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Pioneering DoD Work
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The Impact on DoD of the Toxic Substances Control Act (AF-AMRL*, 1980)

Phasing of Toxicology with Chemical Development

——

e S
4 7
4 Threshold |
, 4 LimitValue | N
. . N
Site of Action

3 FUNDING PROFILE _ S
o v Absorption N
3 / Distribution N N
- Excretion
S / N
- / Pathology ~
c ) Emergency
v / Prophylaxis Exposure N\ N
o / Mutagenesis, Limits N
O] / Teratogenesis, Public
% / Pharma- and Exposure Safe Decon-
< / C°"|’:9Yta“d Carcinogenesis Limits tamination
> LD50, LC50 Irs .
o » Gross Si Approach DG & RX Ecological And

Range ross slgns Effects Disposal

9 of Toxicity to DG and
Finding RX Methods
Synthesis Laboratory Pilot Plant Advanced Systems Phase-Out
Tests Development Application
Production

v

Time (Years)

* Air Force Aerospace Medical Research Laboratory
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Pioneering DoD Work

Assessing the Potential Environmental Consequences of a New
Energetic Material: A Phased Approach (USA-CHPPM 2007)

Stage Action Data required 9
: . b
Conception (Egrgﬁu;ermodelmg Chem/phys. properties

computational chemistry) Toxicity estim ates

SyntheS|s Develop experimental Che_rmphys. properties
chem. prop. data/tox screen (eSlimate fate, transport,
) bicaccumulation), in-
Testing cond . . vitro toxicology screen
onduct toxicity testing Toxicity data, acute
Tier 1 In-vitro cancer screen
Dem/val Conduct toxicity testing

Tier 2; Tier 1 Ecotox screening 10Xicity data, subchronic

Tier Il Ecotox toxicity testing  Toxicity data, cancer

Production -
Ecotox data -

; o

Storage & Use Evaluate exposure/effects No additional data needed @
—t

<4}

. Evaluate exposure/effects No additional data needed 5
Demil =z

General hierarchical approach to the development of environmental data (Johnson et al., 2007)
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